The original postulate regarding the mechanical equivalency of heat or the first law of thermodynamics must be specified that the equivalency exist only if the energy from the mechanical work is conserved by the same physical process as the heat. If this condition is not satisfied, then heat and work is not interchangeable and they must be treated separately.
Introduction
The Joule paddle-wheel experiment demonstrated that the mechanical work required rotating the wheel is transferred to heat 1 
where U is the internal energy. Taking the derivatives of the internal energy Eq. (1) can be rewritten as:
where the derivatives are the heat capacity at constant volume [ ]
and the pressure [p]
The letter T refers to the temperature and V is the volume. The heat capacity is usually given in 
where n is the number of moles. The first law of thermodynamics then can also be stated as:
In this study the universality of Joule's postulation or the first law of thermodynamics is challenged.
Theoretical explanation for the energy equivalency
In gas phase the energies gained from heat and work increases the translational kinetic energies of the atoms in the system regardless of the source of energy. Since the energy transfers are In solid phase the energies originating from heat and work are conserved by different physical processes, which are not compatible. Heat and work; therefore, is not interchangeable and must be treated separately. Simple inspection of a one dimensional vibrating atomic model can verify this statement (Fig. 1) . If the work triggers atomic vibration, like in case of plastic deformation or friction, then the mechanical work is stored by the same physical process and can be summed with heat.
Conclusion
It is concluded that the first law of thermodynamics in its original postulation is not a universal law and in order to remain true it must be specified. Thus the energies from heat and work, added to the system, are interchangeable only if these energies are stored by the same physical process. If this condition is not satisfied, like in solid phase in the elastic domain, then the energies originating from heat and work can not be summed and must be treated separately. The one dimensional thermal vibration model of solids clearly demonstrates that the vibrational energy of the atom has no affect on the potential energy stored by the spring and visa versa. Thus the energies stored by the spring and by the vibration of the atom are independent from each other and must be treated separately.
